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SPLIT MANIFOLD AND METHOD FOR
MULTIPLE PART FLUID APPLICATIONS

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of U.S. provi-
sional application Ser. No. 62/888,008, filed Aug. 16, 2019,

which 1s hereby incorporated herein by reference 1n 1its
entirety.

FIELD OF THE INVENTION

The present mmvention 1s directed to fluid dispensing
apparatuses for multi-part fluid application, and more par-
ticularly, to components for attachment to spray guns or
dispensers that are used for simultaneously mixing and
discharging two or more fluid substances, such as {for
dispensing adhesives, two-part polyurethane foam insula-
tion, and the like.

BACKGROUND OF THE INVENTION

Multi-component mixing and dispensing systems are
commonly used to spray or otherwise dispense highly reac-
tive fluids that are stored 1n separate containers and that flow
under low or high pressure through separate fluid lines to a
dispensing manifold having an on/off valve, and having a
mixing nozzle (often a disposable piece) located down-
stream of the on/ofl valve. Because a chemical reaction 1s
initiated as soon as the reactive tluids come 1nto contact with
one another, the on/off valve must generally be turned on
with suflicient frequency so that the mixed fluids do not have
suilicient time to harden to a point where they would block
flow through the nozzle. This condition can occur quickly
and may result 1n significant down-time for the dispensing
gun to be at least partially disassembled and manually
cleaned out with tools and solvents, before re-assembly and
re-use.

Spray guns or dispensing manifolds are typically used for
simultaneously mixing and discharging two or more fluid
components, and include nozzles or tips through which the
fluid components are discharged. For example, thermal
insulation and adhesives used 1n building construction may
be sprayed through a manifold that receives two diflerent
liquid components which, when mixed together, react and
begin to cure as a rigid or semi-rigid foam material after the
reaction 1s complete. The fluids are discharged through a
nozzle 1n a partially-reacted state, and are discharged against
a surface (such as a wall surface, roof, packaging, or the
like), where the components stick and remain substantially
in place while the reaction completes to form the cured
substance along the desired surfaces.

Because the reacting fluids are at least partially mixed
together 1side a dispensing nozzle of the dispensing mani-
fold, cured or curing foam product will typically build up
inside the nozzle, particularly when the flow of fluids 1s
stopped during temporary periods of non-use. This can lead
to rapid clogging of the tip, which typically necessitates a
cleaning step (e.g., discharging acetone or other chemical
solvent through the tip, drilling out the cured substance,
etc.). Although cleaning procedures may be used to clear
clogged tips, they also require extra time and may present
health and/or environmental hazards around the operator
applying the fluids. An example of a dispensing manifold of
the type described above includes U.S. Pat. No. 9,242,846,

issued Jan. 26, 2016. Such system configurations and asso-
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ciated dimensions and geometries often create restrictions
on a fluid flow that can decrease the flow rate of fluid
dispensed from the dispensing manifold.

Some high pressure spray systems (e.g., those operating at
250 psi1 or greater) have been developed that at least partially
address the problem of cured materials clogging the spray
nozzles or tips; however, such high pressure systems are
typically far more expensive than comparatively lower pres-
sure systems (e.g., those operation at less than 250 ps1), can
be substantially more complex and expensive to purchase
and operate, and can require substantially more training for
operators and more costly personal protective equipment
(“PPE”). Even with typical low pressure systems, the time
required to change or clean clogged tips increases the overall
cost of operating the equipment, particularly since clogs
may develop 1n as little as a few seconds of non-use.

SUMMARY OF THE INVENTION

The present invention provides a removable and dispos-
able flow manifold to independently direct flows from at
least two sources of fluid from a valve body, dispensing
mamifold or spray gun toward a mixing and dispensing tip,
such that the fluids do not interact with each other until they
have entered the mixing and dispensing tip. The flow
mamifold 1s resistant to reactive fluids used in spray adhe-
sives and foams as well as cost-eflective and optionally
disposable to allow for removing the flow manifold and
replacing i1t to reduce cleaning and maintenance time
required 1n the event that reactive fluids react and clog nside
of a valve of the dispensing manifold. The flow manifold 1s
coniigurable to couple to various types of dispensing mani-
tolds, spray guns, and valve bodies. The tlow manifold may
include multiple fluud guide bodies that may each be
removed from the tlow manifold to be cleaned or disposed
of, and then replaced, as required.

In one form of the present invention, a split manifold
system 1s provided for independently directing reactive
fluids from a spray gun, dispensing manifold, or valve body
toward a dispensing tip. The split manifold includes a
mamifold body that includes at least two independent fluid
passageways to each direct or guide a reactive fluid from a
valve toward the dispensing tip. The fluid passageways
include a flwd inlet to recerve a fluid from a corresponding
valve 1n the valve body and a fluid outlet to discharge that
fluid to the dispensing tip. The split mamifold ensures that
cach reactive fluid remains independent of other reactive
fluids before reaching a downstream mixing zone, to reduce
or eliminate the possibility of the fluids reacting at the
dispensing manifold and clogging or blocking fluid passage-
ways of the dispensing manifold. The split manifold can be
removed from the valve body, disposed of, and replaced with
a clean split manifold, while the reactive fluids remain
separated from each other in proximity to the valve body.
The split manifold body includes a mechanical coupling
clement to secure the flow manifold to the valve body, as
well as a mechanical coupling element to secure the flow
manifold to the dispensing tip.

In one aspect, a fluid guide body 1s disposed between each
valve of the valve body and the dispensing tip. The fluid
guide bodies may be configured to couple to a variety of
different spray guns, dispensing manifolds, and valve bod-
ies. The fluid guides may include various mechanical fas-
tener types to accommodate the various types of manifolds,
valves, or guns, including threaded fasteners, slip-plug fas-
teners, or the like.
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In another aspect, the flow manifold includes a manifold
extension to extend the reach of the dispensing manifold.
The manifold extension may be coupled at an upstream end
directly to a valve of the dispensing manifold and at the
downstream end to the inlet of the flow manifold or at the 5
upstream end to a discharge end of the flow mamiold and
coupled at a downstream end directly to the dispensing tip.
The manifold extension may be provided in various lengths
to accommodate various applications, such as applying
paint, roofing adhesive, or the like, which require precise 10
application of the mixed fluid. The manifold extension
includes fluid passageways through elongated tubes, the
inner diameters of the elongated tubes are selected such that
the fluid flowing through the passageway 1s substantially
unrestricted. 15

In yet another aspect, the tlow manifold includes a cross-
over prevention valve disposed at a discharge end of the flow
manifold to further prohibit or eliminate interaction between
the reactive fluids at or near the dispensing manifold, spray
gun, or valve. The crossover prevention valve includes one 20
way valves that prohibit back tlow of fluid through the valve.

In still another aspect, the fluid outlet ends of the flow
manifold may have different diameters to accommodate
various fluid consistencies or to control the volume and
pressure of the discharge of the fluid. The diameter of each 25
fluid outlet 1s determined based on a function of material
characteristics of the composition of the fluid being directed
through that fluid outlet.

In another form of the present invention, the flow mani-
fold 1s assembled from two or more fluid guide bodies that 30
are mechanically fastened together. Each fluid guide body
includes an independent fluid passageway to guide a fluid
from a corresponding valve in the valve body to the dis-
pensing tip. The assembly of flmd guide bodies can be
disassembled and each guide body can be disposed of and 35
replaced, or one or more of the guide bodies can be reused
while the other, or others, are replaced to accommodate a
new tluid or to replace a clogged guide body.

Optionally, each fluid guide body includes at least a
portion of a mechanical fastener that 1s configured to secure 40
the flow manifold to the valve body or to the dispensing tip.
For example, each fluid guide body may include a portion of
threads at an outlet end of the assembled manifold, such that
when the fluid bodies are assembled together to form the
flow manifold, the respective portions of threads form a 45
male threaded fastener end configured to threadedly engage
temale threads at the 1nlet end portion of the dispensing tip.

In one aspect, the fluid guide bodies are identical to one
another, and are shaped and configured so that respective
identical portions of two fluid guide bodies imterlock with 50
one another during assembly to form the assembled mani-
fold.

In another aspect, an additional manifold body 1s provided
between the flow manifold and the dispensing tip. The
additional manifold may include a unitary body defining a 55
plurality of fluid inlets and a plurality of fluid outlets. The
additional manifold provides an interface between a plural-
ity of tfluid guide bodies and the dispensing tip such that the
additional manifold can be quickly removed from either the
flow manifold or the dispensing tip to be cleaned or 60
replaced. The additional manifold may include a push-to-
connect mechanical fastener system to releasably attach the
additional manifold to the flow manifold or to the dispensing
tip.

Therefore, the split manifold of the present imvention 65
provides a low-cost and disposable flow directing manifold
to independently direct or gmde reactive fluids from a

4

respective dispensing manifold valve to a dispensing tip of
a spray gun or dispensing manifold apparatus such that the

reactive fluids do not react with one another proximate the
dispensing manifold valve, which might clog or block the
valve. The flow manifold reduces down time associated with
cleaning clogs 1n the valves or dispensing manifold com-
ponents due to the reactive fluids having reacted in or near
the valves or components, which can occur 1n a just short
period of time 11 the dispensing manifold 1s not operating.
The tlow manifold ensures that the reactive fluids do not
interact with one another until they have reached a desired
location, such as a mixing chamber i the mixing and
dispersing tip of a dispensing manifold apparatus. The tlow
manifold may be configured such that portions or compo-
nents ol the tlow manifold may be removed or replaced
independent of the other components of the flow manifold,
thereby reducing downtime for maintenance and reducing
costs of materials associated with cleaning or reconfiguring
the dispensing manifold.

These and other objects, advantages, purposes, and fea-
tures of the present imnvention will become more apparent
upon review of the following specification in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view of a split manifold assembly for a
dispensing manifold 1n accordance with the present inven-
tion;

FIG. 2 1s a top plan view an extension manifold compat-
ible for use with the split manifold assembly of FIG. 1:

FIG. 3 1s a side elevation of the split manifold assembly
of FIG. 1, shown coupled to extension tubes of FIG. 2;

FIG. 4 1s a perspective view of the split manifold assem-
bly of FIG. 1;

FIG. 5 1s an exploded perspective view of the split
manifold assembly of FIG. 1;

FIG. 6 1s an exploded top plan view of the split manifold
assembly of FIG. 1;

FIG. 7 1s a front elevation of the split manifold assembly
of FIG. 1;

FIG. 8 1s a rear elevation of the split mamifold of FIG. 1;

FIG. 9 15 a perspective view of the extension manifold of
FIG. 2;

FIG. 10 1s another perspective view of the extension
manifold of FIG. 2, depicting O-ring seals separated from a
slip-plug;

FIG. 11 1s a top plan view of the extension mamiold of
FIG. 10, with inner fluid passageways shown 1n phantom;

FIGS. 12A-12C are side elevation views of a fluid guide
body configured to form one half of a split manifold in
accordance with the present invention;

FIG. 12D 1s an end elevation of a discharge end of the
fluid guide body of FIGS. 12A-12C;

FIG. 12E 1s a perspective view of the fluid guide body of
FIGS. 12A-12D, shown 1n transparency;

FIG. 13A 1s a side elevation of a push-to-connect mani-
fold 1n accordance with the present invention;

FIG. 13B 1s a top elevation of the push-to-connect mani-
fold of FIG. 13A;

FIG. 13C 1s an end elevation of a discharge end of the
push-to-connect manifold of FIG. 13A;

FIG. 13D 1s a perspective view of the push-to-connect
mamnifold of FIG. 13A, shown in transparency;

FIG. 14 A 1s an end elevation of an inlet end of a crossover
prevention valve compatible for use with the push-to-con-

nect manifold of FIGS. 13A-13D;
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FIGS. 14B and 14C are side elevations of the crossover
prevention valve of FIG. 14A;

FIG. 14D 1s an end elevation of a discharge end of the
crossover prevention valve of FIG. 14A;

FIG. 14E 1s a perspective view of the crossover preven-
tion valve of FIGS. 14A-14D, shown in transparency;

FIGS. 15A and 15B are side elevations of a mixing tip
compatible for use with the split manifold;

FIG. 15C 1s an end elevation of a discharge end of the
mixing tip of FIGS. 15A and 15B;

FIG. 15D 1s a perspective view of the mixing tip of FIGS.
15A-15C, shown 1n transparency;

FIG. 16 1s a perspective view of a split manifold for a
dispensing manifold in accordance with the present inven-
tion, including an additional pair of fluid guide bodies shown
disassembled;

FI1G. 17 1s a perspective view of various embodiments and
components of a split manifold for a dispensing manifold 1n
accordance with the present invention:

FIG. 18 1s an exploded perspective view of a pair of
separated fluid guide bodies of FIGS. 12A-12E and push-

to-connect manifold of FIGS. 13A-13D;

FIG. 19 1s a partially exploded perspective view of the
fluid guide bodies assembled together and a pair of push-
to-connect manifolds of FIG. 18;

FIG. 20 1s another a perspective view of the discharge
ends of a pair of push-to-connect manifolds of FIGS. 13 A-
13D, one of which 1s fitted with assembled fluid guide
bodies of the split manifold;

FI1G. 21 1s a perspective view of another split manifold for
a dispensing manifold in accordance with the present inven-
tion, having different-size outlet orifices:

FIG. 22 1s an exploded perspective view of the split
manifold of FIG. 21;

FI1G. 23 1s a perspective view of the split manifold of FIG.
21 shown coupled to a trigger valve apparatus;

FIG. 24 1s another perspective view of the split manifold
and trigger valve apparatus of FIG. 23;

FIG. 25 1s a top perspective view ol a push-to-connect
manifold in accordance with the present mvention, shown
coupled with a spray gun;

FIG. 26 1s a perspective view of the spray gun of FIG. 25,
shown with the push-to-connect manifold removed;

FIG. 27 1s an exploded top perspective view of the
push-to-connect manifold of FIG. 25, shown fitted with a
crossover prevention valve and separated from a pair of fluid
discharge tubes:

FIG. 28 1s another perspective view of the push-to-
connect manifold, crossover prevention valve, and fluid
discharge tubes of FIG. 27;

FIG. 29 1s a sectional view of a push-to-connect manifold
coupled with a split manifold and a valve body to form a
dispensing manifold 1n accordance with the present inven-
tion;

FIG. 30 1s a sectional view of the push-to-connect mani-
fold of FIG. 29 attached to the split manifold; and

FIG. 31 1s a sectional view of the split manifold and
push-to-connect manifold of FIGS. 1 and 30, including a
crossover prevention valve.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings and the illustrative
embodiments depicted therein, a disposable tlow directing
manifold or split manifold 10 1s fitted to a valve portion 12
of a dispensing manifold 11 at a discharge end portion of the

10

15

20

25

30

35

40

45

50

55

60

65

6

valve portion 12. (FIG. 1). In the illustrated embodiment, the
split manifold 10 1s designed for use with a dispensing
manifold 11 for mixing and discharging two different reac-
tive fluids (typically liquids) that combine and react to form
a final product, such as roofing adhesive, msulating foam,
packing foam, paint, or the like. However, 1t will be appre-
ciated that other flow manifolds may be configured for use
with three or more reactive fluids i accordance with other
embodiments, without departing from the spirit and scope of
the present invention. The split manifold 10 1s compatible
for use with a multi-component tluid mixing and dispensing
manifold system 11 that includes a dispensing valve portion
12 configured to receive and convey two different fluid
reactants from respective fluid sources along a pair of
independent conduits or passageways 14 to an end fitting,
such as a dispensing nozzle or dispensing tip 16. The split
manifold 10 may be coupled with an additional manifold or
coupling element, such as a push-to-connect manifold 18,
configured to provide a quick-disconnect coupler between
the split manifold 10 and the dispensing nozzle 16. It will be
appreciated that dispensing manifold 11 1s representative of
substantially any common or known dispensing manifold,
gun, valve, or apparatus capable of conveying two or more
fluids along separate and 1solated flow paths until a point or
region at which they are to be mixed and/or discharged, and
that the principles of the present invention may be adapted
for use with substantially any desired dispensing system for
two or more separate tluid streams.

The split manifold 10 of the illustrated embodiments
provides a disposable fluid directing manifold including
independent flow passages 14 for directing two reactive
fluids from a valve portion 12 of a dispensing manifold 11
to a push-to-connect manifold 18, and to a dispensing tip 16
(FIGS. 1, 3-6). The split manifold 10 and push-to-connect
mamifold 18 provide a replaceable bufler or distance
between the valve portion 12 and a location where two
reactant tluids are to be mixed and begin reacting. The split
manifold 10 allows a user to remove, dispose of, and replace
the components of the dispensing mamifold 11 (i.e. split
mamifold 10, valve 12, push-to-connect mamiold 18) to
reduce or eliminate down time and cleaning of the compo-
nents of the dispensing manifold 11 due to curing of the
reacted fluids 1nside of or on surfaces of the components.

The valve portion 12 includes a first fluid inlet 14a for
receiving a first fluid from a first fluid source (not shown),
and similarly includes a second fluid inlet 145 for receiving
a second fluid from a second fluid source (not shown). First
and second fluid inlets 14a, 14b lead to respective first and
second fluid passageways 20a, 205 through the valve 12
body, which direct respective fluids toward fluid passage-
ways 22 1n the split manifold 10 when a valve rod 235 of a
fluid valve 24 1s moved to a tlow position (FIGS. 12A-12C).
For example, valve rod 25 may typically be rotated by a
handle or lever 25a or the like located on the valve portion
12, with the valve rod 25 itself permitting fluid flow through
passageways 1n the rod, or actuating retractable valve rods.
The first and second fluids pass through their respective tluid
passageways 22 in the split manifold 10. The fluids proceed
through respective fluid passageways 19 (FIGS. 13A-13B)
of the push-to-connect manifold 18 and out of orifices 264,
266 and into a dispensing nozzle 16, substantially without

the fluids interacting inside the split manifold 10 or push-
to-connect manifold 18.

In the 1llustrated embodiments of FIGS. 1, 3-6, 16, 18-20,

and 29-31, split manifold 10 includes an assembly of split
fluid guide bodies 10a to connect each tluid valve 24 of the

valve portion 12 to a corresponding fluid passageway 19 of
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the push-to-connect manifold 18. Each fluid guide 10a
includes a male threaded inlet 31 at the proximal end portion
and a male slip-plug 32 at the discharge end portion of the
fluid guide 10a. The male threaded inlet end portion 31 1s
configured to threadedly engage female threads at an outlet
end portion 245 of each valve 24. The male slip-plug 32
(best shown 1 FIGS. 12A-12E) 1s configured to shidingly
engage a female slip socket or tube receptacle 34 (best
shown 1 FIGS. 13A-13D) at a proximal end portion of the
push-to-connect manifold 18. An O-ring 32a 1s 1ncluded
with each slip-plug 32 to fluidly seal between slip-plug 32
and tube receptacle 34 (FIGS. 5-6). The split manifold 10
includes a dispensing coupling element, such as slip plugs
and push-to-connect fittings as shown in FIGS. 1, 3-6, 16,
18-20, and 29-31 or such as a male threaded distal end
portion 136 as shown 1n FIGS. 21-24 which are configured
to threadedly engage female threads at the inlet end portion
16a of the dispensing nozzle 16 to couple the split manifold
10 to the dispensing nozzle 16. The threaded distal end
portion 136 of FIGS. 21-24 are discussed 1n further detail
below. The optional push-to-connect manifold 18 of the
illustrated embodiments 1ncludes a male threaded distal end
portion 36 configured to threadedly engage female threads at
the inlet end portion 16a of the dispensing nozzle 16 to
couple the push-to-connect manifold 18 to the dispensing
nozzle 16 (FIGS. 1, 3-6, 13A-13D, 18-20, 25, 27-31).
Although threaded and/or slip connections are discussed
herein, 1t will be appreciated that other types of mechanical
connections may be utilized for attachment between the
valve portion 12, dispensing nozzle 16, fluid guides 10a, and
push-to-connect manifold 18.

In the 1illustrated embodiment of FIGS. 2-3 and 9-11, an
clongated manifold extension 18a 1s provided and includes
clongated tubes 37 having female tube receptacles 34 at a
proximal end and male slip-plugs 32 at a distal end. The
clongated tubes 37 include 1mner fluid passageways 23 for
directing tluids through the manifold extension 18a (FIGS.
2, and 9-11). The extension 18a provides for increased reach
or range between the valve portion 12 and the surface or area
to be sprayed. The manifold extension 18a may be coupled
at a proximal end directly to the valve portion 12 and at a
distal end to the inlet of the split manifold 10 or preferably
at the proximal end to a discharge end of the split manifold
10 and coupled at the distal end directly to the dispensing tip
16. The manifold extension 18a may be provided 1n various
lengths to accommodate various applications, such as apply-
ing paint, rooling adhesive, or the like, which require precise
application of the mixed fluid. The geometry and diameters
of the elongated tubes 37 are selected to substantially reduce
restriction of fluid tlow through the tubes 37 such that the
volume of dispensed fluid from the dispensing manifold 11
1s substantially not reduced by the use of the manifold
extension 18a.

Each fluid guide 10 may be coupled with another 1den-
tical fluid guide 10a to form an assembly defining the split
manifold 10 (FIGS. 1, 3-6, 19-20). The split manifold
assembly 10 1s configured such that the male slip-plugs 32
are msertable 1into the tube sockets 34 of the push-to-connect
manifold 18 simultaneously to simplity the connections
between the valve portion 12, split manmifold 10, and the
push-to-connect manifold 18. As best shown in the illus-
trated embodiment of FIGS. 12A-12B and 12D-12E, the
fluid guide bodies 10a are generally 1dentical to each other
in shape and dimension and each includes an interface
clement, such as mating or interface surface 35, at which the
fluid guide bodies can be selectively coupled together. The
interface surface 35 of each guide body 10a 1s shaped and
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dimensioned to align with an interface surface 35 of another
guide body 10q, as best shown 1n FIG. 19. The split mamifold
assembly 10 can be fastened with mechanical fasteners 33
between each fluid guide 10a to couple the guides 10a
together to form a unitary assembly that may be attached or
detached from the valve portion 12 or the push-to-connect

mamfold 18 as one umit (FIGS. 23-24). The mechanical
fastener 33 between each tluid guide 10a may include snaps,
screws, or the like which may define a portion of the
interface surface 35. In the illustrated embodiment of FIGS.
12A-12E, the mechanical fastener 33 includes holes 33a for

screws or bolts to pass through to secure one fluid guide 10aq
to the other and includes guides or studs 335 to enter 1nto and
mate with stud-recerving holes 33¢ to guide the mating of
the fluud gmdes 10a together. The fluid guides 10a of the
split manifold assembly 10 can be separated such that one
guide 10a may be replaced with a new or different guide 10q
to accommodate a new or different reactive fluid while the
other guide 10qa 1s unchanged. When fluid guide bodies 10qa
are assembled together, the mechanical fasteners 33 and
interface surfaces 35 cooperate to resist movement of the
fluid guide bodies 10qa relative to each other.

The use of a push-to-connect manifold 18 and two-piece
split manifold assembly 10 facilitates the assembly of the
multi-component fluid mixing and dispensing manifold sys-
tem 11 from mostly ofi-the-shelf components that are
already mass-produced for many different applications,
which can drastically reduce the cost of producing a multi-
component fluild mixing and dispensing system. For
example, each fluid guide 10a of the two-piece split mani-
fold assembly 10 may be threadedly and sealingly engaged
with a respective fluid valve 24 at its downstream end 245,
prior to securing the fluid guides 10a together to form the
split manifold assembly 10. It will be appreciated that,
because of their geometries and dimensions causing inter-
terence, 1t would not be possible to threadedly engage two
fluid valves 24 to respective male threaded inlets 31 of the
fluid guides 10a 1t the fluid guides 10a are already secured
together. Lever 25a can then be attached to the respective
valve rods 25 of the fluid valves 24, and the push-to-connect
mamnifold 18 can then be attached to the male slip-plugs 32
of the fluid guides 10q. In this way, tluid valves 24 may be
standard ofl-the-shell products that each carry just one
reactive fluid to a respective fluid guide 10a.

The push-to-connect manifold 18 directs the fluids
through respective tluid discharge orifices 26 and through

respective one-way check valves 64 of a crossover preven-
tion valve 60, which 1s described below in more detail
(FIGS. 5-6 and 14A-14E). Only downstream of the cross-
over prevention valve 60 do the reactive fluids mix and pass
through dispensing nozzle 16, which may include a static
mixer to provide further mixing of the fluids before they
reach a dispersing tip 200 as described below. This arrange-
ment allows the more costly components of the multi-
component fluid mixing and dispensing system 11 to be
made from less costly ofi-the-shelf components than would
be possible from custom-made valves and other compo-
nents, and to be used and reused essentially indefinitely
because they remain 1solated from mixed reactive fluids at
all times during use, allowing them to be more easily
cleaned when desired. The split manifold assembly 10 and
push-to-connect manifold 18 can also be used and reused
many times, but may also be made from lower cost materials
that can be considered disposable instead of cleaning, it
desired. Even the crossover prevention valve 60 may be used
and reused multiple times, as described 1n commonly-owned
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U.S. Pat. No. 10,639,656, 1ssued May 5, 2020, which 1s
hereby incorporated herein by reference 1n 1ts entirety.

In another embodiment, as illustrated 1n FIGS. 21-24, a
split manifold 110 1s formed by an assembly 110a of a first
fluid guide 130a and a second fluid guide 13056 that coor-
dinate to form the split manifold assembly 110a. Each flmd
guide 130q and 1305 include a respective tluid passageway
122a, 122b. Each flmd guide 130a and 1305 includes
substantially one semi-cylindrical half of a male threaded
distal end portion 136a and 1365 which together form a male
threaded assembly 136. The male threaded assembly 136 1s
configured to threadedly engage female threads at the inlet
end portion 16a of the dispensing nozzle 16, so that the
dispensing nozzle 16 also serves to secure the distal end
portions 136a, 1365 together while sealingly engaged with
a crossover prevention valve 60. Each flmd guide 1304 and
13056 includes an inlet portion to couple to a fluid trigger
valve 24a or a valve adapter 124 (FIGS. 23 and 24). The
valve adapter 124 includes male threaded end portions on
both of its proximal and distal ends. The male threaded end
portions are configured to threadedly engage a female
threaded distal end 245 of the fluid trigger valve 24q at the
proximal end of the valve adapter 124 and to threadedly
engage a female threaded proximal end 132 of one of the
fluid guides 130qa, 13056 at the distal end of the valve adapter
124. The use of separate fluid guides 130a, 1305 allows for
an assembly with different sizes of orifices 126a, 126 1f
desired, and the separate tfluid guides 130q, 1305 may also
be attached to respective flmd guides 10a (as discussed
above) prior to assembly, which can simplily both the
assembly and customization processes.

In the illustrated embodiment of FIGS. 21 and 22, a first
orifice 126qa defines the distal end of fluid passageway 122a
and a second orifice 12656 defines the distal end of fluid
passageway 122b. First orifice 1264 has a diameter diflerent
than the second orifice 1265 (FIG. 21). For example, the first
orifice 126a has a diameter that 1s selected based on the
material characteristics of the composition of the first fluid.
The second orifice 1265 has a diameter that 1s selected based
on the matenial characteristics of the composition of the
second fluid.

The push-to-connect manifold 18 includes a valve cou-
pling element, such as a quick release resilient mechanical
tastener 38, to quickly and securely couple the push-to-
connect manifold 18 to the valve portion 12, flmd guide 10aq,
or split manifold assembly 10 (FIG. 1). As illustrated 1n
FIGS. 1, 3-6, 12A-13D, 18-20, 25, and 29-31, the quick
release mechanical fastener 38 includes teeth 38a at an
inboard distal end of the fastener 38 configured to engage a
tab 40 disposed on a portion of either the valve portion 12,
the fluid guide 10a, or other component disposed between
the push-to-connect manifold 18 and the valve portion 12.
The fastener 38 includes a release tab or depressor lever arm
385 at a proximal end of the fastener 38, that when pressed
or depressed toward the push-to-connect manifold 18, dis-
engages the teeth 38aq from the tab 40 to release the
push-to-connect manifold 18 from the component that 1t 1s
coupled to.

In the illustrated embodiment of FIGS. 25 and 26, the
push-to-connect manifold 18 1s configured to couple directly
with a spray gun 42. The spray gun 42 includes two
discharge ports 44, each port 44 defined by a male slip-plug
32 that enters into a corresponding female slip socket or tube
receptacle 34 of the push-to-connect manifold 18 (FIGS.
25-26). Quick release fasteners 38 of the push-to-connect
manifold 18 engage tabs 40 defined by projections on the
body of the spray gun 42.
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In the illustrated embodiment of FIGS. 27-28, a push-to-
connect mamfold 185 1s configured to couple with a spray
oun 46 having two elongated discharge tubes 48 coupled
together with a coupler 50. The coupler 50 1s disposed
proximate the discharge end 48a of the discharge tubes 48,
leaving at least an end portion of the discharge tubes 48
extending beyond the coupler 50 to be insertable into the
temale slip sockets 34 of the push-to-connect mamifold 185.
Quick release mechanical fasteners 38 disposed on the
push-to-connect manifold 185 include teeth 52 disposed at
an outboard distal end of the fastener 38. The teeth 32 are
configured to enter 1into the coupler 50 disposed on the spray
oun 46 and engage tabs 54 disposed on the coupler 50. The
teeth 52 may be pressed or depressed toward the spray gun
46 to disengage the teeth 52 from the tabs 54 to release the
push-to-connect manifold 185 from the spray gun 46 for
removal.

The split manifold 10 or push-to-connect manifold 18
may include a crossover prevention valve 60, which 1s more
tully described in commonly-owned U.S. Pat. No. 10,639,
656, 1ssued May 5, 2020, which 1s hereby incorporated
herein by reference 1n 1ts entirety (1n particular, see FIGS.
5-6 and 14A-14F thereot). As illustrated 1n FIGS. 5 and 6 of
the present application, crossover prevention valve 60 1s
fitted between the distal end portion 36 of the push-to-
connect manifold 18 and the dispensing nozzle 16 and
provides additional protection from the two fluids reacting
proximate the valve portion 12 split manifold 10, or push-
to-connect manifold 18, which could clog or stop the valve
portion 12 split manifold 10, or manifold 18 and require
cleaning or maintenance. The crossover prevention valve 60
includes a valve body 62 defining or supporting a pair of
one-way check valves 64, the valves 64 permitting the fluids
to flow out mnto a mixing chamber 66 defined by the
crossover prevention valve 60 and a proximal end portion
16a of dispensing nozzle or discharge tip 16 (FIGS. 1 and
4-6), but which valves 64 preclude any tlow reversal (i.e.,
from the mixing chamber 66 into the valve body 12) even
under signmificant pressure differentials, in part by closing
more tightly 1n response to elevated downstream pressures.
This arrangement permits the mixing and dispensing system
11 to be operated such that reactant fluids 1n mixing chamber
66 can be left to cure, without clogging the valve body’s
fluid passageways, while facilitating a quick change of the
split manifold 10, push-to-connect manifold 18, or the
dispensing nozzle 16 to resume dispensing Iresh reactant
fluids.

The dispensing nozzle 16 may include a dispersing tip
200 that disperses the fluid mixture 1n a desired spray or
discharge pattern (FIGS. 1 and 4-6). The dispersing tip 200
1s configurable to provide a desired spray pattern, uniformity
of material, or dispersal rate of the mixed fluid based on a
function of the material characteristics of the composition of
the mixed fluid to be dispersed. An exemplary dispersing tip
200 1s described in commonly owned U.S. provisional
application Ser. No. 62/946,662, filed Dec. 11, 2019, which
1s hereby incorporated herein by reference 1n its entirety, and
from which U.S. patent application Ser. No. 17/119,034,
filed Dec. 11, 2020 claims priority.

The push-to-connect manifold 18 includes diverting fluid
passageways 68 to divert or direct the fluid inside the
respective fluid passageway 68 toward a center line of the
dispensing tip 16. (FIGS. 29-31). In the illustrated embodi-
ment, the fluid passageway 68 includes a ramp 70 angled
toward a centerline of the push-to-connect mamifold 18 to
direct fluid from the outboard portion of the push-to-connect
mamifold 18 toward the centerline of the push-to-connect
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manifold 18 and thereby the centerline of the dispensing tip
16. The ramp 70 begins at an 1in1tial diameter 68a of the flow
passageway 68 and gradually decreases the diameter of the
fluid passageway 68 until 1t reaches a final diameter 685
(FIGS. 30-31). The final diameter 686 of the fluid passage-
way 68 1s substantially equal to the inner diameter of the
discharge orifice 26 corresponding to that tluid passageway.
The geometry of the diverting fluid passageways 68 1is
selected based on a function of material characteristics of the
composition of the fluid being directed through that fluid
passageway. The geometry of the diverting fluid passage-
ways 68 may be selected such that the fluid 1s substantially
unrestricted while passing through the push-to-connect
manifold 18.

Accordingly, the split manifold of the present invention
provides a disposable fluid guide for independently directing
two reactive fluids from a spray gun, dispensing manifold, or
valve to a dispensing tip to reduce or eliminate cleaning time
for cleaning a clogged dispensing mamifold valve and reduce
the possibility that the reactive fluids will interact and react
near or at the dispensing manifold valve which may clog or
stop the dispensing manifold and require cleaning or
replacement of the dispensing manifold, which typically
requires time, tools, and eflort. Instead of cleanming compo-
nents, a user can remove the split manifold, valves, or
push-to-connect mamiold and simply replace that compo-
nent with a respective new or clean component which
reduces down time while operating the dispensing manifold.
The split manifold may be adapted for use with various types
of dispensing manifolds, spray guns, and valves. Additional
features include a push-to-connect mamfold extension to
extend the reach of the dispensing manifold, independent
fluid directing guides that can be individually removed and
replaced, and quick release mechanical fasteners to quickly
and securely couple the push-to-connect manifold to the
dispensing manifold, the split manifold, or to the dispensing
tip.

Changes and modifications in the specifically described
embodiments can be carried out without departing from the
principles of the present invention, which 1s itended to be
limited only by the scope of the appended claims, as
interpreted according to the principles of patent law, includ-
ing the doctrine of equivalents.

The embodiments of the invention 1n which an exclusive
property 1s claimed are defined as follows:

1. A mamifold system for directing separate reactive fluids
from separate valves of a valve assembly toward a dispens-
ing tip, said manifold system comprising:

a manifold assembly comprising a plurality of fluid guide
bodies, each fluid guide body defining an independent
fluid passageway having (1) a fluid inlet for receiving a
respective one of the reactive fluids from a respective
one of the valves, and (11) a flmid outlet for discharging
the respective reactive fluid to the dispensing tip;

cach fluid guide body comprising:

an interface portion for selectively coupling to another
of said fluid guide bodies;

a valve attachment portion for removably securing said
fluid guide body to a respective one of the separate
valves; and

a discharge port defimng a respective downstream
portion ol said manifold assembly, wherein said
discharge port 1s configured to be 1n fluid commu-
nication with the dispensing tip;

wherein said independent fluid passageways are config-
ured to convey the respective reactive fluids through
said manifold assembly without mixing; and
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wheremn said fluid guide bodies are identical to one
another and said interface portions each comprise an
interface surface configured to selectively mate with
the interface surface of another of said fluid guide
bodies.

2. The manifold system of claim 1, wherein each of said
valve attachment portions comprises a threaded portion
disposed at said fluid inlet and configured to threadedly
engage the respective valve.

3. The manifold system of claim 1, further comprising a
push-to-connect manifold coupled to said discharge ports,
said push-to-connect manifold comprising a threaded region
for threadedly engaging the dispensing tip.

4. The manifold system of claim 3, wherein said push-
to-connect manifold comprises two manifold portions each
comprising a respective portion of said threaded region,
wherein said respective portions of said threaded region
cooperate to form a substantially continuous thread.

5. The manifold system of claim 1, further comprising a
crossover prevention valve disposed between said mamiold
assembly and the dispensing tip, said crossover prevention
valve comprising a unitary body having a plurality of
independent tluid passageways each corresponding to said
independent fluid passageway of each of said plurality of
fluid guide bodies.

6. A manifold system, for directing separate reactive fluids
from separate valves of a valve assembly toward a dispens-
ing tip, said manifold system comprising:

a manifold assembly comprising a plurality of fluid guide
bodies, each fluid guide body defining an independent
fluid passageway having (1) a fluid inlet for receiving a
respective one of the reactive fluids from a respective
one of the valves, and (11) a flmd outlet for discharging
the respective reactive fluid to the dispensing tip;

cach fluid guide body comprising:

an interface portion for selectively coupling to another
of said fluid guide bodies:

a valve attachment portion for removably securing said
fluid guide body to a respective one of the separate
valves; and

a discharge port defining a respective downstream
portion of said mamifold assembly, wherein said
discharge port 1s configured to be 1n fluid commu-
nication with the dispensing tip;

wherein said independent flud passageways are config-
ured to convey the respective reactive fluids through
said manifold assembly without mixing;

wherein each of said discharge ports comprises a slip-plug
disposed on a downstream end of each of said plurality
of fluid guide bodies, said slip-plug configured to
slideably engage a respective slip socket at an upstream
end of a push-to-connect manifold.

7. The manifold system of claim 6, further comprising a
crossover prevention valve disposed between the down-
stream end of said manifold system and the dispensing tip,
said crossover prevention valve configured to prevent inter-
action of the fluids at the downstream end of said mamiold
system.

8. The manifold system of claim 1, wherein said manifold
system 1s releasably removable from the valve assembly at
cach of said valve attachment portions and releasably
removable from the dispensing tip at said discharge ports.

9. The manifold system of claim 6, wherein each of said
fluid guide bodies are 1dentical and said interface portion of
cach of said fluid guide bodies comprises an interiace
surface configured to selectively mate with the interface
surface of another of said fluid guide bodies.
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10. The manifold system of claim 9, wherein said inter-
face portion of each of said fluid guide bodies further
comprises a stud and hole arrangement configured to mate
with a matching stud and hole arrangement of another of
said fluid guide bodies.

11. A method of assembling a dispensing manifold for
directing reactive fluids from valves of a valve assembly to
a dispensing tip, said method comprising:

rotatably and threadably coupling upstream ends of sepa-

rate first and second flmd guide bodies to downstream
ends of respective separate first and second fluid
valves, each fluid guide body defining an independent
fluid passageway having (1) a fluid inlet for receiving a
respective one of the reactive fluids from a respective
one of the first and second fluid valves, and (11) a fluad
outlet for discharging the respective reactive fluid to the
dispensing tip, and each fluid guide body comprising:
an terface portion for selectively coupling to another

of the fluid guide bodies;
a valve attachment portion for removably securing the

fluid guide body to a respective one of the separate
valves; and
a discharge port defining a respective downstream
portion of the manifold assembly, wherein the dis-
charge port 1s configured to releasably couple to the
dispensing tip;
wherein the independent fluid passageways are config-
ured to convey the respective reactive fluids through
the manifold assembly without mixing;
engaging respective interface portions of the first and
second fluid guide bodies with one another, wherein the
fluid guide bodies are 1dentical to one another and said
interface portions each comprise an interface surface
configured to selectively mate with the interface sur-
face of another of said fluid guide bodies;
securing the first fluid guide body to the second fluid
guide body with a mechanical fastener;
slideably engaging the discharge ports of the first and
second fluid guide bodies 1n a longitudinal direction
with respective upstream end portions of a push-to-
connect manifold; and
coupling an actuator to the first and second fluid valves,
wherein the actuator 1s operable to simultaneously
actuate the first and second fluid valves between open
and closed positions.
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12. The method of claim 11, wherein said engaging
respective interfacing surfaces comprises simultaneously
mserting a stud along the first fluid guide body’s 1nterface
portion into a hole formed 1n the second fluid guide body’s
interface portion while mserting a stud along the second
fluid guide body’s interface portion into a hole formed 1n the
first fluid guide body’s interface portion.

13. A manifold system for directing separate reactive
fluids from separate valves of a valve assembly toward a
dispensing tip, said manifold system comprising:

a manifold assembly comprising a plurality of fluid gmide
bodies, each fluid guide body defining an independent
fluid passageway having (1) a fluid inlet for receiving a
respective one of the reactive fluids from a respective
one of the valves, and (11) a flmd outlet for discharging
the respective reactive fluid to the dispensing tip;

cach fluid guide body comprising:

an interface portion for selectively coupling to another
of said fluid guide bodies;

a valve attachment portion for removably securing said
fluid guide body to a respective one of the separate
valves; and

a discharge port defining a respective downstream
portion of said manifold assembly, wherein said
discharge port 1s configured to be 1n fluid commu-
nication with the dispensing tip;

a push-to-connect manifold coupled to said discharge
ports and comprising a threaded region for threadedly
engaging the dispensing tip, said push-to-connect
manifold comprising two manifold portions each form-
ing a respective portion of said threaded region,
wherein said respective portions of said threaded region
cooperate to form a substantially continuous thread;

wherein said independent flud passageways are config-
ured to convey the respective reactive fluids through
said manifold assembly without mixing.

14. The manifold system of claim 13, wherein each of said
fluid guide bodies comprises a slip-plug at said discharge
port, and said push-to-connect manifold comprises a slip-
socket configured to slidably receive a respective one of said
slip-plugs.
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